enabling depth- staggered scanning of volume elements (9) of the 
target volume (5) . 

r 

4. (Amended) Ion beam scanning system according to cl^J.m 1, 
characterized in that the energy absorption means (7) comprise 
at least two absorber wedges (13) that can be displaced in 
opposite directions transverse to the centre of the ion beam. 

5. (Amended) Ion beam scanning system according to claim 1, 
characterized in that the energy absorption means (7) comprise 
two absorber wedge assemblies (18) that can be displaced in 
opposite directions transverse to the centre (17) of the ion 
beam. 

6. (Amended) Ion beam scanning system according to clai.m 1, 
characterized in that the system comprises an edge-delimitation 
device (20) having displaceable shutter elements (21) between 
the target volume (5) and the energy absorption means (7) . 

7. (Amended) Ion beam scanning system according to claim 1, 
characterized in that the scanning system comprises edge 
shutters (19) that can be adjusted separately in the manner of 
an iris diaphragm in order to delimit some of the edge of the 
ion beam (3) with respect to the target volume. 

8. (Amended) Ion beam scanning system according to claim 1, 
characterized in that it comprises a patient table (22) that 
carries the target volume (5) and that can be displaced in a 
plane transverse to the ion beam (3) in two directions of co- 
ordinates during an irradiation procedure. 


9. (Amended) Ion beam scanning system according to cla^m 1, 
characterized in that it comprises a patient table (22) that 
carries the target volume (5) and that can be displaced in a 
lateral direction transverse to the ion beam (3) during an 
irradiation procedure and has deflection magnets (23, 24, 25) 
that deflect the ion beam (1) from its central position at the 
outlet window (2) transverse to the lateral direction of the 
patient table (22) . 

10. (Amended) Ion beam scanning system according to claim 1, 
characterized in that the intensity of the ion beam scanning is 
defined by the total number of ions that strike a volume element 
(9) . 

11. (Amended) Ion beam scanning system according to claim 1, 
characterized in that it has an ionisation chamber (16) for 
measuring the beam intensity, which is arranged upstream of the 
energy absorption means (7) . 

12. (Amended) Ion beam scanning system according to claim 1, 
characterized in that it comprises a patient table (22) that 
carries the target volume (5) and that can be displaced in a 
lateral direction transverse to the ion beam (3) during 
irradiation, and has a gentry system (27) that can be rotated 
about a gantry axis of rotation transverse to the lateral 
direction of movement of the patient table (22) . 

13. (Amended) Ion beam scanning system having a gantry system 
(27) for aligning an ion beam (3) with a target volume (5) 


according to claim 12, characterized in that the ion beam (3) is 
supplied to the gantry system (2 7) in the gantry axis of 
rotation (2 8) and can be aligned with a target volume (5) by 
means of magneto-optics (23, 24, 25) at adjustable angles of 
from 0 to 360° in a plane orthogonal to the gantry axis of 
rotation (28) so that the ion beam (3) intersects the gantry 
axis of rotation (28) at an isocentre (29) of the gantry system 
(27) , wherein the gantry system (2 7) comprises a target volume 
carrier (30) that can be displaced laterally in the direction of 
the gantry axis of rotation (28) , the target volume (5) is 
arranged upstream of the isocentre (29) and energy absorption 
means (7) , which are arranged radially upstream of the gantry 
system (27) , define volume element scanning in the depth 
direction, the gantry system (2 7) defines angular volume element 
scanning in the lateral direction and the laterally displaceable 
target volume carrier (30) defines volume element scanning in 
the longitudinal direction, and target volumes (5) of any shape 
can be scanned by volume element by a combination of those three 
scanning means . 

14 . (Amended) Ion beam scanning system having a gantry system 
according to claim 13, characterized in that the target volume 
carrier (3 0) remains stationary during irradiation and 
deflection magnets (23, 24, 25) deflect the ion beam (3) in the 
gantry plane during irradiation. 

15. (Amended) Ion beam scanning system having a gantry system 
according to claim 13, characterized in that the energy 
absorption means '(7) comprise absorber wedges (13) that can be 
displaced tangential to the circle of rotation of the gantry 


system (27) . 

16. (Amended) Ion beam scanning system having a gantry system 
according to claim 13, characterized in that the energy 
absorption means (7) comprise at least two absorber wedges (13) 
that can be displaced in opposite directions tangential to the 
circle of rotation of the gantry system (27) . 

17. (Amended) Ion beam scanning system having a gantry system 
^ according to claim 13, characterized in that the energy 

03 absorption means (7) comprise absorber wedge assemblies (18) 

that can be displaced in a radially staggered manner tangential 
to the circle of rotation of the gantry system (27) . 

18. (Amended) Ion beam scanning system having a gantry system 
according to claim 13, characterized in that a central region of 
the target volume (5) is arranged upstream of the isocentre (29) 
by at least one fifth of the radius of the gantry system, so 
that the target volume (9) itself does not lie in the isocentre 
(29) . 


21. (Amended) Method according to claim 19, characterized in 
that the intensity is adjusted to from 10 6 to 10 8 absorbed ions 
per volume unit during scanning of the target volume (5) . 

22. (Amended) Method according to claim 19, characterized in 
that the scanning of the volume of the target volume (5) 
progresses continuously. 

23. (Amended) Method according to claim 19, characterized in 
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that the scanning of the target volume (5) in the depth 
direction is effected in columns. 

24. (Amended) Method according to claim 19, characterized in 
that the scanning of the target volume (5) proceeds stepwise. 

25. (Amended) Method according to claim 19, characterized in 
that the scanning of the target volume (5) is carried out 
continuously in the depth direction and stepwise in the lateral 

y and longitudinal directions. 

3l 26. (Amended) Method according to claim 19, characterized in 

PS that the scanning of the volume of the target volume (5) is 

%j carried out continuously in the depth direction and in the 

!\ lateral direction and stepwise in the longitudinal direction. 

□ v 

flj 27. (Amended) Method of operating an ion beam scanning system 
f*j according to claim 19 using a gantry system (27) for aligning an 
ion beam (3) with a target volume (5) , wherein the ion beam (3) 
is supplied to the gantry system (27) in the axis of rotation 
and is aligned with a target volume (5) by means of magneto- 
optics (23, 24, 25) at adjustable angles of from 0 to 360° in a 
plane orthogonal to the gantry axis of rotation (28), so that 
the ion beam (3) intersects the gantry axis of rotation (28) at 
an isocentre (2 9) of the gantry system (27) , wherein the gantry 
system (27) comprises a target volume carrier (30) that can be 
displaced laterally in the direction of the gantry axis of 
rotation (29), characterized by the following method steps: 
arrangement of the target volume (5) upstream of the isocentre 
(29) , scanning of the volume element in the depth direction by 
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means of energy absorption means (7) arranged radially upstream 
of the gantry system (2 7) , scanning of the volume element in the 
lateral direction by altering the angle of rotation of the 
gantry system (27) , and scanning of the volume element in the 
longitudinal direction by lateral displacement of the target 
volume carrier (30) . 

28. (Amended) Method of operating an ion beam scanning system 
according to claim 19 using a gantry system (27) , in which a 
target volume carrier (30) is aligned before irradiation and 
remains stationary during irradiation and the ion beam (3) is 
deflected in the gantry plane by means of the last gantry 
deflection magnets (23, 24, 25) in order to carry out volume 
element scanning in the longitudinal direction. 


REMARKS 

The cla ims of the above- identified application (as amended 
under Article 34) have been amended to remove all multiple 
dependencies. No new matter has been added. Accordingly, an 
early examination of the application is respectfully requested. 

Respectfully submitted, 
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